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«^i-§-^h ^^i^i^^s (R>- (s)-n-(2 , ^m^m ) 

tfl-g- cfl^a 3^-§-^- *llS*Hr $SLsL*] , ^]^>7fl^, B^Aflnl 

(R),(S)-N-(2 f 6-^^]^3fl^) <3:£]-\i ^l^)]-^ ^ ^(CR)-^-^^ 39r (S)-# 

(R)- J££r (S)-N-(2,6-^^l€^im) ^^^r ^^r^M ^}^^, SE^r ^^-§-#3.^ 

A>-g-*H ( S )- (R)-N-(2,6-^b|l^ff|)^) ofl^m ^#^3. 

metalaxyl, ^"^-S., ^^^th (R)-N-(2,6-dimethyl phenyl) alanine ester 
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H*}: 2003/12/13 



Jl^» (R)- SL^r (S)-N-(2,6-^^€^^)^\i^ =L%$\ tfl-§- <H1^1=. 3^1 

Q M 0 !^*)]^ {Method for preparing an (R)- or (S)- form of N-(2,6-dimethyl 

phenyl) alanine and a counter enantiomeric form of N-(2,6-dimethyl phenyl) alanine ester 
thereto using enzyme} 

-Ml 

<l> ^. ^-tg^. -g-^-S. o]-g-^ oj^so]^ 0.5. (R)- (S)-N-(2, 6-^ ^^M 1 ?!) 

((R),(S)-N-(2,6-dimethyl phenyl) alanine)^ ZL$«\ tfl-§- ofl^^H S^M- »l^Rr W% 
ofl ^ ^o]x^. ^*\)f>}7\]±r, eHH(racemic) (R) ,(S)- N-(2, 6-^11^ \i) ofl 

^Efle ^ ^ ^((R)-#«M^*fl (S)-#t*KI^*llH tflSfl ^^l^-ol^ 7K^g- 

3Hr lit ^"71 eMH #-§-a1^ (R)- afe (S)-N-(2,6-i=H 1 M 1 d) 

* W€rH*H gcfe ^-g-^iM^ -a-7l-g-pfl» A}-§-*H (S)- SL^r 

(R)-N-(2,6-^^]^5|l^) «^E|-\i 011^1=- ^#^L3.*| #^^}<^ 

(S)- (R)-N-(2,6-^ ^l^sil^) ofl^Eflsi- 
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<2> (R),(S)-N-(2,6-^^)^3fl^) <£B±\m- o]^ ofl^Efls *tt%s§ 

(antifungal activity)-!: 7}*]^- Metalaxyl, Benalaxyl , Furalaxyl tH^^i: ^tr ^3:*fl3. 

<3> Metalaxyl^l (R)-^^]^^^l^l Metalaxyl-M^ tM§^- 7lH:(chiral) ^ #'B^ ^ 
^q-^^(enamide)^ ^^7}#-g-°fl £)*H MsM&t}- {Pesticide 

Science, Vol. 54, 1998, pp 302-304). <>] 517} S] #^#^5 A}-g-§>^ jL^-sj- ji<£^ 

^-g-S^HH enantiomeric excess, %ee) 95.6%eeS. Metalaxyl-M^r ^1^^. 

<4> (R)- (S)-N-(2,6-^^)€^ll 1 d) *fl2^Rr ^ ^ *r^-^r 

, ^fr*11 (resolving agent )S>H W^^S. £^tr <W«|* «<H , 

(R)- (S)-phenylethylamine)^- ^7 r £M ^-^^-7]#(optical resolution)^ 

(*1^"^ *fl4, 919, 7093:). <#7] ^r^lfe 7>^ol al^-jL ^ 

<5> (R)-N-(2 , 6-^ ^1 ^ si] ^ ) £eKi ^ € ^} » ^ *>7l $ ^-M-^ ^ -2-3*1 , ^1 
€ (S)-2-( *1 )-H3L2j-^l o] h# *H ^IS^Jl, 

<g 7 ] ^fl*)-^^ o}^^ ^V-g-A]^^ iUisM&i} (WOOO/76960). 

, °] ^f-sJHfe. (R)-N-(2,6-^pfl^5|l^) ^ *fl^l = » ^7] 

<H3^- (95%ee <>l*r), ^-7l-§-^« A>^-tr^ -£-*)] 3 51 Si*}. #7] 

(R)-N-(2,6-^lofl€^l^) £2r\i ^11. <^B]] = Tr chiral benalaxyl, furalaxyMl^ 3 

-§-7}^tNl, Metalaxyl-MS} ^ IL^£)^ #«h£5=Tr 95%ee ?H wH^r^r. 

<6> tr^, ^ eMH ^^^l ofl^efo^l (est erase), iM^KMl 

(lipase), M^l^l (protease) ^ Jl4i* °]-g-*M 7i^& o]^ ^.j. 
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(Methyl-2-chloropropionate)» Orat/A/a r*<g»sa -^-Hfl^l e^Ml* °l-g-*H ^H 8 **!*!^ HJ- 

jiuiEM&Ef (Biotechnology & Bioengineering 30, 1987, pp 995-999). atb, 
Candida rugosa Bj^W-** <>l-§-*M (R)-2-(4-*]S^Hl^l) =S^-€r^» ^*Hfr 

£o] j£:n.£l$c]- (W090/15146). 

ofl tflisj) jLdi ^r^o] 7>^^1» ^-<&*Kr 34, ^8 ^WM^ ^tb Si7} 

is) JL^^^II" 3£r *fl-f <Hb}£ ^14. «<H, 4^"W ^15,928,933^ 

eHM 4-^-1 , 2-3x1 1:^ £4 4 s t\<£Q #3-^8: * 3.314*11, 4 

^ ^so^ j^^o] 95%^ ^-^£-1- 44^ &4- 0 14 £4, 4~8-*l-^r 

^ ^ 71^4 ^ofl 4*fl o]^^^l^ ^ W^5E(%ee)7> ^44 4 

^^<y J§-n 7}^] 34 ^^HcfS ^iL44, 

<s> **HMM tfl^-^S. 3MM*IIS1 (R),(S)-N-(2,6-^p0^^1 

^) <£4\i ^l^l^l tfl^H, ZL3J4 #«Nfr*«1| 4-&tb <iTr 4344 J£:ol44&4 

#4. ?l€r4 3l^« °l-g-^r #4-^^ ^S. propff-4 *fl3L*fl4 ^?>#^^1 
aryloxyprop ionic acid4 -profen^s} ^-§^14 ^SHMSl arylpropionic acid4 t]- 

*<Hm 4^4 *H= (R),(S)-N-(2,6-^^1^5fl^) ^4^ 4^ 

4 = 4 ^£.^6fl 4-§"tb «fl7> &4. 
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<9> o)6$ rg^x}^, ^4, eMM (R),(S)-N-(2,6-^^^4^) 

JH A 3* jr^sf #°HH ^H-^m ^, W ^£7} tifl^- ^^(> 96-99%ee) 

(R)- SEfe- (S)-N-(2, 6-^^1^3)1^) <&iiKl-B|-, zl^^ tfl-§- (R)- jEEfe (S)-N-(2,6-^^€^l^) 
<£bK1 <Hl^Bfls» ^ ja** * 3$^. 

<io> ^ s.^ o. j^ofl ^ ^^ofl cqisfl ^ W£.E* Sfe (R)- £ 

(S)-N-(2,6-T=H€*m) ZL^^ tfl-l- (R)- SL^r (S)-N-(2,6-^^€^l^) 

<«> JHd, ^^.(R)- SE^f (S)-N-(2,6-^^]€^^) ^S^^r, 

<12> (A) *>7l 5^*] 1^ 5MH (R),(S)-N-(2,6-^p11^5|1^) <£b±\± ^^Bfls^., m 

3 ^o^^UR^l ^^^H] tfl-gfl 7K^g-*fl ^l-S* 7>*lxr *Jl^^1 

Ju^sq- SV*A]^ f (R)- S^r (S)-N-(2 ,6-^^1^2)1^) <&2)-\l* >M*Kr ^ 
<13> (B) #7] «>-g-l- (R)- SE^r (S)-N-(2,6-^^^^)^) <£eHi*, Pl^V-g- tj)-§- (S)- 

5E£r (R)-N-(2,6-^^l€2fl^) ^l^Efla^El £-*q*Kr #7l]» 3E ^3 
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<14> 11 




<15> ^7] R ■& ^ms)7lM- 1-18^ 7}*]*$ 

2£fe Qn^d, ^l^^M" ^ 3-6^1 ^ltlM, ^l^^M- 3^ 

<16> #7] R ^ ^^tl «*ll3.Sr, n-£S.i, oliHSl, n-^-t, 2-^, 2-31 

^, 2-#5.S.<H]m, 3-#S.3=S-€, 3-^.S.S.S 

<17> 4^-0.5., (R)- 5E-£r (S)-N-(2,6-^^^^l^) <Hl^s^ afla^^, 



<18> (a>) 1^ (R),(S)-N-(2,6-^^]^^l^) 

3 Sldbfif (R)" (S)-N-(2,6-^^^5)]^) ^Td-i: ^^§>fe ^, 
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<19> (B') %7) rfl-g- (S)- BEfe (R)-N-(2,6-clif^^) ofl^Bfl = 

», ^€ (R)- (S)-N-(2,6-t^m4^) ^^iM^ ^*Hr #3l» 3-° 

<20> ^-71 ^l(A') £ (B')Sr $M #31(A) g (B)^- *H1# 4^ 

A^, ^"71 ^jfl(B') tfl^^l *V7l ^HC)» i-t^M- se^- ^l(B') <^]^1 *>7l #7)1(0 

<2i> (C) #7l (R)- SE^- (S)-N-(2,6-^cfl^3|)^) ^e^-id-i: <£i2-|:(R-0H; ^7]A^ R ^ ^> 

^ loflA^ ^«J$-)3|. tiV-g-A]^, (R)- SLfe (S)-N-(2,6-^^^3J|l^) ofl^BflH* ^ 

<23> ^^-ir m\Sr tfl^-«y ^"71 bMH (R),(S)-N-(2,6-^*ll , M 1 d) ofl^3liM 

*ll2:^£- ^TlH ^l^M Si^K ^isl^ 2 -J=L-§- 
(2-bromopropionic acid)3f 2 ,6-t^l€°>^fl (dimethyl ani line)^ #-§-^8: « ^ 
, N-(2,6-t)^^^^) t^KI oll^Hfle^ EM]*] ^#(ol^-, ^-§-S ^ 

*>7l5E. ^-)^r, R^ ^flM-S^*^ ^H^^l zlx}z\)s>) l-elsW^ ^ *H?> 3-2-^. 

<24> #7] BMH ofl^EflS ^^-1- ^6)1 A^, R^ 

^■^l^^^l[(R)-N-(2, 6-^^11^21]^) ^q-id ofl^ls] ^ W°l^*ll[(S)-N-(2,6-i=Hl 

<£sj.v} <Hl^| = ] ^-u)-6j) tfltfl 7>^«f) ^-°1^ 7 >^1 jL^M*h 

7]^^.^ jLiS. ^%^>7l£ ^-)» A>-§-^>fe £ ^^r, ^7l &MH ofl^^e ^1;0] ^ 
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<25> (R)- (S )_ N _( 2> 6-^ il^^) <&e}-\isl ^lS^^l ^ ^71 ^*l(A)fe. #7] 2} 

4*1 <^l^Bl)S ^-g-^, lEfe -B-71-g-nfll- 5£^-§>^ «-«H 

<26> Aj- 7 j S-Ol*} 7 >^-gf) JL^7> ^Ol^^^ofl tfl^A^ Jf-o] ^ O.S. 

(R)-N-(2,6-^^l€^l^) <&^\i°] *M$\5L, Wol^^^, ^, (S)-N-(2,6-t^^l^3(|^) 

im*^ 7\^n ^n-^ ^-m^, ^i(A)^ sH-ofi w^^m 

Ol 7^^^!^ (S)-N-(2,6-t^T I |)^5|l^) ^\io] ^sq^, Rig ^O^;^ 2^ 

(R)-N-(2,6-^^ll€5ll^) <&^\* ^l^Bfls^ Plw>-g- •^•BflS. #7fl 

^-7l-§-Bflo)l -g-^Sj^-S, -^7l-§-^#* ol» ^Tfl £-2^ ^ 

<28> ^ t ^-g-^ofl i^-S)^^^ (R)- 5E^ (S)-N-(2 ,6-^^1^2)1^) ^r-§-^^: # 

-^tKacidify) 3 -^71-g-nfl^- ol-g-*}^ ^**ML, =LS.^-B\ T^-A] ^-7|-§-Dfl» ^^o_jg.*| ( 

(R)- J£^r (S)-N-(2,6-^^1^2ll^) ^5l-\l-ir <£-§: ^ ^4. 
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, (R)- HL^ (S)-N-(2,6-^^m^^) ^Visi %n &SL^ ^ ^ 3^ 3^13$ 

cf (> 96-99%ee). 

<29> att, *H2h§- tfl-§- ^^Ife (R)- SE^ (S)-N-(2,6-^^l€sll^) tf^-Yl ^1— 

EfljHuj-, zl^^ ^ja^^ -*7l ^(OofH (R)- ^ (S)-N-(2,6-^^im^l 

^) ^l^Bfls.^- #-§-*fH (R)- (S)-N-(2, 6-^^1^3)1^) <£e}-\i 

<^X| ^ %*|- 7}*|ir ^^.S. ^l^S* 1 } (> 96-99%ee). 

<30> <#7) lofl^^l R <>1, iHKallyl), 2-#S.S.^l^(2-chloroethyl), 1^1°HI 

(methoxyethyl), SE^ <^AH€(ethoxyethyl)Sl ^^MlSr, ^-§-^^1 ^ Mr 

<3i> s.ol^ 7>^«f| R^ S ^ ^— *M* — 

S. 7}^n-5}±r 7}Z)5L $X^# *fl^3*r 3^ 6 W^1 D J, B^fe ^ 

« -fi-Bfls] s| (lipase), =E3.3K*ll (protease) SE^r «H1^^>^ (esterase) ^1 

<32> ^71 Jl£l ^T-S-^ ^-^£ 7 > ^ xL\^}*\}7\ ti>^-X| . 

1?°1MS. Pseudomonas -n-efl Bl^V^l AK, Toyobo Immobilized lipase, Liopprotein lipase, 
Burkholderia -R-2fl^ B?^>^1 PS, AH, Alcaligenes -frefl^ 3sM-*fl QLM, Candida -R-sfl 
0 r*ll OF *m I" enatioselectivity^ ^S.^'M -^1 «>^- 
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^JE ZL&x} ^l^lH(celite)^ ^l^H Jl^# 

A} A^s^t}.. 

<34> Jl^S] A>-g-^, «V^£, pH, ^r-§-<^ ^, ^ ^-§-A^#ofl ^ 

^ 0.1-100 ^*3=%Sl ?H ti>^^rH, ^-foflfe ^-^l^H £<H*1tt S^l^l 

^ZL, M^- lg£r ^f^fe 3^^= A}-g-o] ^ £-5] ^ #-f-^3 ^ 
61] Ai T3>^^A] gt}-. 

<35> ^r-g-S^i^- ^1]^^ ^^l^r, S^^r-i-^ 0-60 "C, pH 

3-127> w^^t}. cj^- n}^*)^ ^>-§-^r3E^ 30-50 °C^]cf. ft-H^I -£^4 ^o] r ^1(A)^1 

^-§-6»}lfloflAi ^ 7)^^1 -g-«flS.« #7>A]7)J1 ^#3} Jl^#^ 7>i*fl 

» #<>l7l -a-7l-g-nfl# 5.^>^ £$-^iSJ A>-g-£ 7^^. 

<36> jLiW]:^-^- W 71^2] ^£ <*jA] O^E^ 0}-g-jl4i#o]l #3^€ *r 31^«V^- 

5] ^^^-1- 500 mM - 1 M°l w>^-^^l^;, c] a}-^ ^s. ^c)-. 

» ^7>Al7l31 -9r^}7] ^*H, 3)^^ #3)- -B-71-g-nflS. °]-f^*l tiV-g- 

<37> jl^-S-^ #7l oHll-, oWls^M^li, ^s-i: ^4 ^ 

o]4iHS^oflBfls ( tert--?-€ = (tert-butyl methyl ether: TBME), ^# 
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SSit, A>W^i, ^teh ^"4 ^ &<M3 -g-*M A}-§-^ ^ $131, ^^Ml '^i£H 

^ °lt^] °]#( two-phase) ^51 ^ 

<39> #7] ^](B) (B'H^ ^#^1 -fM-g-fflsLfe c>fl^o>4B|]olE, 

3] = , tert-butyl methyl ether(TBME), tSSIf, ^#3.3.^1^, a}<*3^^, *!)^h ^f-<ffl 

<40> ^-71 ^(C'HH^I ^^l^ ^:-§-^r ^V=-^7]» 7>^1 (R)- (S)-N-(2,6-^ olimsim) 

^sj-idsl- tfa*a>| ti>-g-AS-^ , a^^o.^. di^Hr (R)- SE^ (S)-N-(2,6-^^l€3il 1 d) 

<4i> c)^ t c^S) ^XH^ ^ £ ^-g-^r £r ylt^ ^^7> 

<42> l] (R).(S)-N-(2.6-^pfl^g|m) <£gj-yl fflli ofl^Eflg-j- 7 >^-gfl^fe 

<43> 450 microL (0.1 M, pH 7)^ ^(potassium phosphate) 4^-8- «H , 7]^g-§-^ 50 

microL(eMH (R), (S)-N-(2,6-^^l€^il 1 d) ^^flS 50 microL* 500 uLSj o}*\) 

£qS|o)l ^-o] -g-ofl)^- , 25 nig^ jLdbg-iK^l^ ^-f 20 microL)-i: ^7>^r ^, 

30O*)H zjz}- l <g *2 2 ^:-§-^m^. SB-^I HPLC» C18 ^ 

^(reverse phase column)°fl>H ^MlJ£.MH^ : #(70:30 , 0.1% trif luoroacetic acid)* 
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^■<L£. *H, UW£ 254 nm*IM ^ofl xy^Q ^9\- 

<44> is. 1] 



Enzyme 


source 


conv. W 


lday 


2day 


Optimase 


Bacillus licheniformis 


61 


83 


Alcalase 


Bacillus licheniformis 


60 


83 


Lipase PS 


Burkholderia cepacia 


50 


56 


Novozym 435 


Candida antarctica 


100 




Lipase OF 


Candida rugosa 


47 


57 


Lipase PL 


Alcaligenes sp. 


32 


49 


Lipase PS-D 


Burkholderia cepacia 


53 


61 


Lipase PS-C 


Burkholderia cepacia 


56 


60 


Lipase AL 


Achrobacter sp. 


19 


23 


Lipase QLM 


Alcaligenes sp. 


60 


76 


Proleather FG-F 


Bacillus subtilis 


56 


79 


Acylase Amano 


Aspergillus melleus 


51 


65 


Protease PS 


Bacillus sp. 


100 




Immobililized lipase (Toyobo) 


Pseudomonas sp. 


45 


50 


Lipoprotein lipase (Toyobo) 


Pseudomonas sp. 


61 


69 


Lipase AH 


Burkholderia cepacia 


56 


62 


PLE-AL amano 


Porcine liver 


100 




Alcalase 0.6L 


Bacillus licheniformis 


j 35 


48 


Alcalase 2.5L 


Bacillus licheniformis 


65 


i 84 


Novozym 525L 


Candida antarctica 


100 




ChiroCLEOCAB 


Candida antarctica 


100 





<4s> #7] & i<m, *m ^ ^^o] 50% -g^i, R3§ *flM-s3*m 



<46> [^^H] 2] 
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<47> (R)-N-(2,6-i=H 1 M^) ^Ki °ll^l=7} ^^(R:S = 90:10)^ 

(S)-N-(2,6-cH^^) <£&Fd ^€ ffl^s7> ^-f (R:S = 4:96)1- ^Ha«H 
13)- ^ ^-g-Al^ ^^-5^. €$!rM 44» 

<48> [S 2] 



Enzyme 


source 


conv.W "1 


(R)-ester 


(S)-ester 


Lipase AK 


Pseudomonas fluorescens 


79 


17 


Lipase AH 


Burkholderia cepacia 


47 


12 


Lipase PS 


Burkholderia cepacia 


86 


17 


Lipase QLM 


Alcaligenes sp. 


96 


19 || 



<49> #7l 5. 251 ^eflA), «f-«| ej^KMl AK, PS, QLM %7\ eHl*13l2j 3MJH^*N 

<50> [^AH 3] gb*flp] (R).(S)-N-C2.6-^pfl^gfl^) ^g^j gj^M^ 

<5i> Jl^^ 2 mg# 0.1 M ^ *WpH 7.0) 1 mL°fl ^MM 

(R),(S)-N-(2,6-^^]€5ll^) 20 mg^- 3, Wl-S: 35TC<*H 200 

rpmAS. ^H^(shaking)S)-£t}. z}z}- 3*1 # ^ 24*13: ^ofl 20 1* ^^#(samping)*H 
^IaVio]^^^.^ <yr^§-sl ^^-^(hexane:isopropyl alcohol =95:5H1 HQ 5% Na 2 C0 3 * 
a>-§-*H pH 10.2-3. S^-SH^. -fM-Mf^fe oil^Efls ^l-o] #7fl*>5|o.^, IN 
HCl-i- a>-§-«>^ pH 3-43. S^tb ^, <>MI3M«3. %&?\ ^ 
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n#:o]^x^ig <Qr3.4:S>\ ^^(95:5)^1 -5d^5.» £-*J*r 

<52> #71 B^-Aflp] (R),(S)-N-(2,6-tq^^Sfl^[) ^ ofl^Bll= *fl<*HI ^MM 

(R),(S)-N-(2 f 6-^^im^^) g^Yi 2-ms.5L<*}^ o\}^)^ 3# *0^*r-il, # 

<53> £3". 

<54> * HPLC ^jfcfl 

<55> chiracel 0D column, 30*C , 0.8mL, 254nm 

<56> ac id -g-^ - Hexane:lsopropyl acohol :Trif luoroacetic acid = 95: 5:0.1 

ester - Hexane:Isopropyl acohol = 100:1 
<58> ^ ^uzj-s. a 3 ofl Uj-B)-^^. 

<59> {S. 3] 



Enzyme 


allyl ester j 


2-chloroethyl ester j 


conv. (%) %ee p (R) | 


conv.(%) | 


%ee p (R) | 


3hr 


24hr 


3hr 


24hr 


3hr 


24hr 


3hr 


24hr 


Lipase AK 


33.5 


50.3 


99.4 


98.8 


49.2 




97.8 




Lipase GF 




23.1 




100 




14.0 




98.2 


Lipase AG 




16.7 




50 






not selective 


Lipase AH 


20.6 


50.2 


100 


99.2 


49.8 




98.6 | - 


Novozym 435 


not se 


ective | not selective | 


Esterase CCE 




66.7 




4 


not selective | 


Esterase PPE 




2.3 




85.4 




4.1 




91.8 ] 


Lipase TL 


14.4 


53.2 


94.8 


80.8 


53.5 




86.3 




Lipase UL 




2.0 




100 


4.1 


6.2 


93 


22 


Lipase AL 




3.8 




100 


6.2 


25.1 


91.4 


95.6 


Lipase QLM 


41.4 


49.7 


99.0 


97.0 




60.8 




62 


Immobilized 
lipase (Toyobo) 


7.7 


47.7 


95.8 


96.6 


22.3 


52.7 


90.4 


70 


Lipase BG* 












46.1 
(17hr) 




91.5 
(17hr) 
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<6S > Conv. = ee s /(ee s + ee p ) 

<6i> Conv.^ ee p 4 ee s ^r tV-§-#<q ^WA^ ^M^. 

<62>ee p = [(R)-N-(2,6-^^im^^) - (S)-N-(2, 6-^*11 'M'd) ^d]/ [(R)-N-(2,6-i=H 

+ (S)-N-(2,6-^^l€^^) 

<63>ee s = [(R)-N-(2,6-c1^l€^^) " (S)-N-(2,6-^^m^^) <%^V 

[(R)-N-(2,6-i=H , M 1 d) + (S)-N-(2,6-^^l€3fl 1 d) °fl^3 

<64> #7] £. 3^]^i * ^ £Ur w}^- ^ ejsj-^l^ #71 2MM*fl3 ^1^5 



<65> [^Al^l 4] Lipase OF^l (R) .(S)-N-(2.6-^pflIi3fl^ 1 93-gJ-yl ofl^Bfig^ # 

<66> 20 rag^ ^Aflp] (R),(S)-N-(2,6-^^m^im) 2-#S.S-<^€ = » 0.1 M 9} 

xj- ^g. ^s)(pH 7.0) 1 ml»] ^Jl, Lipase 0F» 2 mg %7}i& 3, 35*C«^^i 200 rpm^-S. ^flo] 
^*>^ #-§-^r ^^*>aa^. 331- ^-o-| ^^o^ 17 «>^- 

41.4% (S)-N-(2, ^H^d^l: 70.8 %eeS. ^<=H^^. Candida rugosa -fh 

2fl£) Lipase 0F^ <$z\7}x]°) isozyme^ ^€ ^3*1 ^ ^ isozyme^ 
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<67> [^aH 5] ^l^^ aoj ^g-oj) gfcg gbs^ 



<68> t)-^ ^MM (R),(S)-N-(2,6-^l 1 M\i) ^^n^- 20 mg-& 0.1 M 

«WpH 7.0) 1 mL<*fl 3, Lipase PS* 2 mg ^7}^, ^X\q] 33)- ^ ^^-^ 

<69> [5. 4] 



Ester 



conv. W 



%ee p tK) 





3hr 

om 




3hr 1 

i 


24hr 


c* cmoroeinyi 


Aft ^ 


S9 fi ! 


Q7 0 


90.2 


Qt^KfAmAAf V11.fl 

£» Dronioetnyi 




R9 1 

\J£t . JL 


84 4 


21 6 


0 cnioropropyi 


19 9 


4ft 0 


QQ 9 


99.4 


0 Di omopr opy i 


R 9 


3ft ft 
oo . o 




100 


z F z aicmoroeinyi 




SI ft 


Qft fi 


93.2 


1— ch 1 or o-2-Dr ody 1 




10.7 ! 




100 


methoxyethyl 


39.6 


52.1 


99.0 


92.0 


ethoxyethyl 


48.1 


51.2 


98.8 


95.4 


1-thioethoxyethyl 


10.0 


34.4 


88.0 


96.8 


i sopropyl 




11.2 




86.8 


2-butyl 




12.7 




100 


2-pentyl 




9.2 




61.4 


3-methyl-l-butyl 




25.3 




100 


2-ethyl-l-hexyl 




28.4 




96.8 


benzyl 




< 10 




96.6 


2-phenoxr-l-e t hy 1 


14.7 


37.9 


97.6 


95.8 


2 , 4-d i ch 1 or obenzy 1 




4.1 




65 


oleyl 




12.0 




98.4 


allyl 


32.5 


50.5 


| 99.6 


98.0 


propargyl 


42.8 


53.5 


96.6 


87.0 


methyl 


17.1 


41.5 


| 96.6 


97.2 


ethyl 


37 




98.6 




n-propyl 


37 




97.6 




n-butyl 


33.9 




98.4 




1 cyclohexyl 


0.26 




23.2 




1-cyclopropylmethyl 




8.8 




99.0 


phenyl 






23.2 




trif luoroethyl 








not selective 


n-bu t ane t h i oes t er 






45.0 





Conv. = ee s /(ee s + ee p ) 
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<7i> -#7] 3. 4«JH I: *r , 2-chloroethyl , 2-bromoethyl , allyl, methoxyethyl , 



ethoxyethyl ester b>^-^-s|-c}-. 
<72> [^AHl 6] (R).(S)-N-C2.6-^^l^gn^) g-ifrvl gz^g^jj °fl^^ agfcz 

<73> ej-^flD] (R),(S)-N-(2,6-^t>fl^5l]^) ^Hl-\a 2-#S.5.^m ^31= 500 mg^- 2.5 mL <£l 

xf tHs)(pH 7.0)°fl ^^.(200 g/L scale), Jl^i 10 mg(ester : enzyme = 50:1)# 

3, 35TC<M 200 rpraJLig. ^H^*M i&-§-^: *3^^-. #-§-^ 3^ W% 

SLS- zl ^71 S 5<^1 M^W. 

<74> IS. 5] 



Enzyme 


Source 


conv.W j %ee p UO 


6hr 


24hr 


36hr 


6hr 


24hr 


36hr 


Lipaes AH 


Burkholderia cepacia 


6.2 


21.1 


31.5 


96.0 


98.8 


98.2 


Lipase AK 


Pseudomonas fluorescen s 


16.8 


36.8 


45.4 


96.8 


98.8 


97.2 


Lipase PS 


Burkholderia cepacia 


21.2 


40.7 


45.3 


98.6 


98.6 


95.2 [ 


Lipase QLM 


Alcaligenes sp. 


25.0 


44.0 


47.1 


98.4 


97.0 


94.8 


Lipase TL 


Pseudomonas stutzeri 


25.9 


41.6 


44.8 


94.4 


90.4 


88.4 



Conv. = ee s /(ee s + ee p ) 
<76> tiV-g-A]^ v$t% ^#3) *><>lir °Xx]-<£, <#7] SHI nl ^ 5. 5^ B^r^l^H -f^tr 

uj-^iflH, Lipase AK, PS, QLM ^ 50%^1 7>7}£ ^ 

<77> [^a)^ 7 ] xq-Aflpl (R).(S)-N-(2.6-^pTl^g(l^) ^ V ^V Qfl^Efls,^ 7]^-Jl^ gUdl ^1 # 
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<78> i g o} ^ b^M (R),(SHH2,6-cMM^) ^1^b||=.» 2.5 mL(400 g/L) 0.5 

M W «WpH 7H ^7>^r ^, Lipase PS ^^^i ^ 

*]?\, 200 rpmiLS ^H^^M -£*H 3*r ^^#7fl ^ 
*r$|Cr. ZL €4« ^>7l X 6oll M^t}. 

<79> IS. 6] 



Lipase PS 


2-chloroethyl ester | methoxyethyl ester | ethoxyethyl ester | 


amount 


conv. (*) 


ftee p (R) 


conv.(%) 


%ee p (R) 


conv . (%) 


%ee p (R) 


(ester ^enzyme) 


Id. 


2d. 


Id. | 2d. 


Id. 


2d. 


Id. 


2d. 


Id. 


2d. 


Id. 


2d. 


10 mg (100:1) 


18.2 


31.2 


98.6 98.0 


15.7 


30.3 


98.4 


96.8 


15.5 


26.2 


99.2 


99.0 


20 mg (50: 1) 


29.4 


39.3 


98.4 97.6 


28.7 


38.1 


98.2 


97.6 


22.5 


31.1 


99.0 


98.4 


50 mg (25:1) 


35.5 


41.9 


98.2 |96.6 


40.6 


45.0 


97.4 


98.2 


28.0 


39.4 


98.6 


97.8 



<80> Conv. = ee s /(ee s + ee p ) 

<8l> #71 S 6^] iL^cr u}Q &±.£\ A>-g-^o] ^r^-Hj- ^>r^ <r Sftjl. S. 



<82> [^Alc^l 8] Jl^^- Lipase PS^I 5^1*131 (R) . (SVN-C2 .6-^ ^11 ^ sj] ^. ) p)m ^ 

<83> o.l g Lipase PS» 0.1 M 91^: «l5E|(pH 7.0) 10 mL<*l] ^91 3, 51^}^^ #£-6fl 
^ ^ Sr-M »1^*>^^. -g-on 4 5 mL ^ 1 M ^ *WpH 

7.0)<*1] ^, Sepabeads FP-EP16 (Resindion) 30 mg4 ^"^Kn. 24 a];2^o> m 

tiV^tf. ziHl jl^^- JL4i^^- ^^^*>^tf. oj^Tfl wl = (beads)^l :a3€ Jl^I- 

0.1 M «l3s|(Tris buffer : P H 7) 1 mL«^l i#JL ( (R),(S)-N-(2, 6-^^1^511^) 



29-21 




#^ 2003/12/13 



ofl^Bflii. 10 mg^- ^7>^r ^, 35"C*fM 200 rpm^-S Afl©13*HfiX| 17 ti>-§-Al^i}. 
3^1- «^ ^^4. 

^ Eupergit C«> (RobmH tflSfl^jE ^ «<H^S S>^>^^. 

<85> Sepabeads FP-EP16^ ^-f 25% #€#<*iH 98.5 %ee$) (R)-N-(2,6-i=HiM^) <£BHI-gr 
, Eupergit( R ) C$ 46% 98.4 %ee^ (R)-N-(2,6-^^l^a|l^) ^vl* 



<86> [^aH 9] JL^fl- Lipase PS*fl gt^tg] (R).(S)-N-(2.6-cHllMm) #gtel 2-#g.g.*l)^_ 

<87> 0.1 g Lipase PS# 0.1 M Sl*> ^5S](pH 6.0) 5.0 raL<^) ^rSl 3 JUal^^ , 

6>al5H°]B ^1^1 XAD (R) -7HP(Rohm & Haas)^ 100 mg(resin:enzyme = 1:1), 250 mg, 

500 mg, 1.0 g^-3. zj-z* ^7>^nf. n?) cf^-, 30 TC^^ 24 a1#^o> iawV^ ^ 

^1^4 Ir-g-^ M-§- 0.1 M SI'S ^3f](pH 6. OH i#JL 3^3-3.431*1 S. 

(glutaraldehyde)* 5 uL^7Hb ^, #,2.^ 3 a1z>^<£ S^^e}. <go^ Jl^ 
(Lipase PS 10 mg*fl «fl^-)» 0.5 M W *WpH 8) 1 mL^l y$JL, (R) , (S)-N-(2,6-tHm 
n^d) <&^\± ofli^s 100 mg-i: %7}& ^, 35C°1H 200 rpmAS. ^H^*}^ 

16 A]^0> til^-Al^Cl-. ^AH 34 ^ ^^0.5. =L €4* *>7l a 

<88> 
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IS. 7] 



<g*]-: 2003/12/13 



Lipase PS 


XAD-7HP amount 


conv. W 




100 mg 


100 mg 


16 


87.0 


100 mg 


250 mg 


23 


93.0 


100 mg 


500 mg 


40 


95.6 


100 mg 


1000 mg 


49 


96.3 



<89> Conv. = ee s /(ee s + ee p ) 

oo> [-gX|ofl 10] eMM (R).(S)-N-(2.6-T^HllM1^) ovg^-vj ^M^g3 ag^S 

<9i> 30 mL ftx^ eMM (R),(S)-N-(2,6-^^m^l^) ^ <*H^3]= 20 mL(400 

g/L ^7>§}J1, 500 mgfil Lipase PS» $7]^r ^, 40"C<>fl^i ^e^(30%, Met tier DL70 

titrator)^^ ^WSI 1 }. #-§-^ pH« -fr*]* r 7l IN NaOH» *} 

^ ^7}£|-$tr (Met tier DL70 titrator). 24 250 mg^l Lipase PS* ^7>S. ^ 

7>*}^4. ^*H1 34 ^ ^JLS ^^rS^- 40.2%^ ^#(6day)^]^1 96.9 

%ee3 (R)-N-(2,6-c1^^5il^) 283-. 

<92> [<£X\<% 11] J-^ofl (R).(S)-N-(2.6-^oflf3gim) <£g]-yl vftm ofl^le 

(R)-N-(2.6-n]Pimg))\l) gh^a] ^ 

<93> ^a]^1 93] °<WH -&-§-^ *H7m 3, ^^(filtrate)# 2.72 g s] 

Accurel MP1000 (*!)€:* #-fHr^- >*fl^tr ^ *f-§-)7]- f^sH&Tr -tt^ ^ (glass column) 
o\) -f-Sj-Al^C).. crj^ofl ofl^ o>^Bflo]H» ^JL pH 95. S^fV ^, 6)]^ o>4Eflo]e^ 71 
^r(chiral) HPLCS. (S)-ester : (R)-ester = 95.6:l.l(area %ratio), esterracid = 
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96.7:0.87(area %ratio)« QSX^, ^-g-^^ ^^.( acidify )sf^ 6\)Q o\x\)i]]o]^_5L 

^%^JL -§-*!) » Jf., HPLC3. ^*H, (R)-acid 97.2 %ee , ester : acid = 

0.42:99.58(area % ratio)S. W^^-S. €^ (R)-N-(2,6-i=l^|^^) 3* 

<94> [^a] 6}] 12] g^hofl 5^1*1 (R),(S)-N-(2. 6-^1^3)1^) ^gj-yj gfl^MJ ofl^Efls^ 

W»W (R)-M-(2.6-tm<*\3) g^d^ £g] 

<95> 24 g^ Bj-^nl (R),(S)-N-(2,6-^^f|€4^) OT"Yi 1^111 ofl^sft 0.5 M 

^-g- Ti|3£l(pH 7.0) 50 mL°fl ^7}*>JI Lipase PS 1.0 g» $7}?h 3, 35t;<*lH 200 rpmiLS 4 
oR 1 *} 1 ^ #-§-^§- ^r^^^r. ^€ 40% ^«:#ofl^ ^*ltr 3s °fl1i °MN°1 

oHltflolBi- ^a]^, (R)-N-(2,6-^^im^^) t^\i(?lf HPLC^, %96 ee) 5.3g £ 
57.4% isolated yield). 

<96> RJ*H 13] (R)-N-(2.6-^^l^g]1^) QjhBl-^ ofl^Bfl frfr 

<97> 5.03 gS] (R)-N-(2,6-^^)l€5ll^) ^\i(96 ee%)» 15 g^ "II li ^3.^ ^, 0°C 

°IH El^.^ #Se|-o]c(thionyl chloride) 3.25 g (1.05 equivalent)^ ^A*}^. 2 a]^> 

^(reflux)Al?! ^ GC^t!: ^*r, 2.5%^ (R)-N-(2,6-^^]€^l^) 

^91*}%^. -M* ^ , 30 mH: ^7>^}J1 50 mL Na 2 C0 3 S. 5 «i 3, 
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m.^^ &z]-s}5L MgS0 4 5. -M» ^1^*>^^. g<H*l (R)-N-(2,6-^^l€^H^) 

Pfl^ ofl^3|s.(4.2g, 78% isolated yield)* HPLCS. £-aJ« ^t^h 97.3 %ee^ 3)- 
^-frS.* M-E]-ifl^x^(chemical purity 97.2% ester determined by GC analysis). 
<98> ^o] 4j-zfc=: 7r*l^, ^-71 xfl-g-^ «>%^-S 

H^'M -§-8- ^ «8*Br 33°1 ^"14. 

<99> T^ofl tt)-H^, ^M^^IKR^ ^ S^)^ JH§<3} ^o] 7 > *H*1 

«j-^Jl5.^ ^«r^l <H3£, 2HH (R),(S)-N-(2,6-t^^^3ll^) <£BHi ofl^s* 
ul a|<g$t< ^^S^NH, ^Kf*^* 7>*)^ Metalaxyl, Benalaxyl, Furalaxyl if-^l 

^■i- W ^^1^1 (R)~ (SHK2,fr-tM€*ll^) ^T^^, sl-^^r 
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1] 

(A) *>7) sJ-«M 1<S\ i*MH (R),(S)-N-(2,6-^^]^^|^) oj|^s#, ZL^^ s. 

^-§-^1^, (R)- 3=*r (S)-N-(2,6-^^l€4^) l^d* ^*Rf ^ 

(B) #7] ^ (R)- SE^r (S)-N-(2,6-^t»)l^^^) ^^4-, n^-g- rfl-g- (S)- 

<H*Ur, tt^^S (R)- SE^ (S)-N-(2,6-^^]^5im) ^Vl^ . 




#71 R ^m5)7lM- SE*r ^^^1^ 1-18^ ^ *fl*| 7>^1^ <£2J 

at *m37iq- ^s)7i^ ^ 3-6^ *]&s\7]^ ^msi 

2] 

(A') #7] eHM (R),(S)-N-(2,6-^t^^^1^) <£^\± ^^t, 

21 ^-§-^1^, (R)- 3^ (S)-N-(2,6-^^€^l^) 'J^Kr #31; ^, 
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(B') #7l ibfrSt'*£\ *l#-§- tfl-S- (S)- (R)-N-(2 f 6-^^l€^ll^) °fl^)l = 

», (R)- (S)-N-(2.6-tHM>i) £-B}«Kr #31 » iWfe 

S. nM3^«HSafe, (R)- SE^r (S)-N-(2, 1^1^ *H 

3] 

*i| 2 5a°H, #71 #3l(B') tB4N ^>7] #3l(C')-I- 3£W>IM- 2^ #31(B') °1 

^ «>7l #7fl(C')» 3 X^"«Hr afla^U. 

(C) #71 (R)- (S)-N-(2,6-^nim^^) <&e}-\i# ^*(R-0H; ^7^^ R 3* 

*M 1^H<£)- wjr-g-Al^, (R)- (S)-N-(2,6-^^m2fl 1 d) <^1^B)1=» 

#31 . 
4] 

31 1 SWi, R °1 2-#S.S.oflm, 2-ti.SS.«fl€ i^llt, SE^r ofls.Alofl 

^ 3l2«^. 
MJt 1 * 5] 

31 1 3| 2 ^<H^1, #71 Pl^#, ^"§- Sxr -frifl^ Bl^Hl 

(lipase), HS.tflo r 3l (protease) 2^ ^l^Bl^Hl (esterase) ^1 ^£)tt 3121^. 
m^ty 61 

31 5 5£°H, #71 sisi-o>^oi afla^. 
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Wt 1 * 7] 

*fl 5 #7] JL^fe- Pseudomonas 3sM-;*j] AK, Toyobo Immobilized lipase, 
Liopprotein lipase, Burkholderia -fr^ ^^KMl PS, AH, Alcaligenes -R-sfl^ Bl^KMl 

QLM, ^ Candida -R-sfl 0F<>1H ^€ Sfe 1- ^^-o] afla^ . 
8] 

*ll 1 ^ HEfe *fl 2 &<>H, #7l J:^ 7H^*fl #-§^§r, -B-71-g- 

»fl« 5Lf-*Rr ^J]^ «8*Hr *flS»<Hl. 

9] 

^liSS-fl^s, tert-^€ ^ «*lj3| = (TBME), tSS.lt, ^^^pfl^, A>^5j.^, q 
10J 

*fl 1 *J- SE^ ^1 2 ^-ofl &<>H, #7] jLdb^ 7H^tsfl w]r-§-^- 0-60 1: ^ pH 4-12°)H 
I^T 1 * HI 

*ll 1 % 5£*r »1 2 &<^1, #-§-3l7> 0)^.0]^ ^-foi]^, -B-71-g-nfll- 

A>-g-^ o|li E |a 3^-§-(Rig SEfe %*W^*H)-£ «>-§-^7> -B-7l-§-Dfl 

-^-g-^p ^ofl o]s^^ ^ 0.0]]^, p]^--g- ofl^Bfls ^#o] -g-*j)s)o^i=. 0.71-g-Dfl^ 
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12] 
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